Introduction
Simple reliable methods to manipulate marsupial breeding and productivity would aid research and are essential if the early development of marsupials is to be studied experimentally at a cellular and molecular level. They would also have considerable application in the husbandry of captive animals and in efforts to conserve endangered species. Finally, such techniques would encourage more efficient use of wild animals in research and assist in the development of true laboratory species.
Artificial breeding is a multifaceted problem but arguably the most critical factor is the induction of ovulation and oestrus. Removal of sucking pouch young reactivates the ovary and induces ovulation and oestrus 8 days later in the brush-tailed possum (Pilton & Sharman, 1962) .
This technique has been a mainstay of marsupial reproductive biology (see Tyndale-Biscoe & Renfree, 1987) but it requires sacrificing young (an undesirable and often unacceptable or impractical procedure) and the timing of the induced oestrus and ovulation is imprecise (Rodger & Bedford, 1982) . Furthermore, many of the Australian species of interest (e.g. tammar wallaby, Macropus eugenii) are monovulatory and with current manipulations can at most produce only a few eggs or embryos per year (Tyndale-Biscoe & Hinds, 1984; Rodger et al, 1985) .
There have been several attempts to induce ovulation or superovulation of marsupials by treatment with exogenous gonadotrophins but a practical system has not been established. Two polyovulatory species have been studied: the American opossum, Didelphis virginiana (Nelson & Maxwell, 1941; Nelson & White, 1941) and the Australian dasyurid Sminthopsis crassicaudata (Smith & Godfrey, 1970) . In both cases induction of ovulation was claimed using PMSG and/or human chorionic gonadotrophin (hCG) but no offspring were produced. Superovulation has been attempted in one monovulatory species, the Australian brush-tailed possum, Trichosurus vulpécula (Harding, 1969 (Bedford, 1971) .
When ovulation had occurred the eggs were recovered from the tract by flushing the oviduct via its uterine end or the whole tract via the cervix, using a needle and syringe. Heparin (Fig. 1) . These oocyte changes were accompanied by luteinization of follicles and ovarian tissue and premature vascularization of follicles, trapping oocytes (Fig. 2) .
On the basis of this experience attempts were made to induce superovulation by treatment with synthetic gonadotrophin-releasing hormone (GnRH). Evans et al (1980) Sutherland et al, 1980 ). The precise time of ovulation remains unclear although it had recently occurred in 2 out of 3 possums examined 24 h after GnRH and essentially mucoid-free oocytes were recovered from the tracts. In the tammar wallaby the LH surge reaches a peak 25 min after GnRH and ovulation occurs as early as 20 h after the LH surge Harder et al, 1985) . The timing of the possum's ovulatory response to GnRH (around 24 h) therefore appears similar to that of the tammar. Precise timing of oocyte maturation and ovulation after GnRH are major aims of work in progress.
In contrast with the earlier possum work we failed to achieve superovulation with PMSG alone. Harding (1969) found multiple "ovulation points" in 14 animals across all her treatment regimens but oocytes tended to be retained in the ruptured follicles and only 3 animals superovulated. Harding (1969) used multiple PMSG injections, generally in rising doses for 3, 8 or 9 days (12-5 or 25 i.u. rising to 100 or 200 i.u./day). Of the 3 animals successfully superovulated 2 also received 100 i.u. hCG on the afternoon of Day 3 of the PMSG regimen, an ovulation induction strategy similar to that used here. As in the present study, Harding (1969) found that excessive PMSG treatment led to abnormal changes in the ovary including vascularization of follicles, failure to ovulate and luteinization. Similar abnormal changes were reported after exogenous gonadotrophin treatment of the American opossum (Morgan, 1946; Guraya, 1968) .
We chose a single PMSG dose strategy to minimize such over-stimulation effects and to produce a simpler more practical method. In a preliminary experiment, using a mouse ovarian weight bioassay, PMSG was found to have a circulating half-life of 1-2 days in the brush-tailed possum, similar to that for rabbits and sheep (Lamond, 1960; Mclntosh et al, 1975) . After an adequate single dose stimulatory levels of PMSG could then be expected to persist in the animal for several days. Presumably the ovulations observed by Harding (1969) after prolonged PMSG treat¬ ment alone reflect follicular oestradiol-induced LH surges due to the number of large follicles recruited. In the ovariectomized tammar wallaby low concentrations of exogenous oestradiol depress pituitary gonadotrophin production but at high levels an LH surge occurs of a size and duration similar to those in natural cycles . Treatment with oestradiol may prove an alternative method of ovulation induction to GnRH but its use after PMSG has yet to be examined.
The present study does not provide evidence of the fertility of superovulated possum eggs or of the occurrence of oestrous behaviour and mating, but our primary aim was achieved. A simple method has been devised which reliably leads to superovulation of mature oocytes and their subsequent tubai transport and the mucoid coat deposited are of normal character.
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